Recent reports suggest that extranuclear targets in cytoplasm may have a role in mediating radiation effects in mammalian cells exposed to ionizing radiation. We have focused mitochondria as a target of ionizing radiation, particularly heavy ions, because mitochondria are a kind of organelles existing widely in cytoplasm. They play a vitally important role of ATP formation through the operation of electron transport chain located in the membranes, and generate reactive oxygen species as a by-product in the process of ATP production. As mitochondria are fusing or dividing depended on cell cycle, their morphology is continuously changing [1] . Defects of these processes contribute to the pathogenesis of neurodegenerative disease. Effects of high LET irradiation, such as heavy ion bombardment, on mitochondrial morphology, however, remain to be fully elucidated. The object of this study is to reveal effects of high LET radiation on mitochondria.

